Ectopic cervical thymus (ECT) is an uncommon cause for cervical mass in the pediatric age group. Ultrasound and magnetic resonance imaging findings of the mass (location along the thymic descent pathway along the thymopharyngeal tract and the identical echostructure and signal intensities to the native thymus in the superior mediastinum) would lead to the diagnosis. The diagnosis is confirmed by fine needle aspiration biopsy or histopathology after resection. The management of ECT is a conservative follow up, except in symptomatic cases with tracheal compression and histologically confirmed neoplasia where surgery is indicated. We present the case of ECT presenting as a left upper neck mass in a 12 year old girl.
Introduction
Neck masses are fairly common during infancy and childhood. In the differential diagnosis list, there are a variety of causes including thyroglossal duct cyst, branchial cleft cyst, aberran thyroid, tumors arising from the thyroid and parathyroid, cervical lymphadenopathies, vascular tumors, benign and malignant tumors of the neck. Ectopic cervical tyhmus (ECT) is a rare cause of neck masses and can pose a diagnostic dilemma. Here, we report an ECT presenting as a left upper neck mass in a 12 year old girl, diagnosed with ultrasound and MRI.
Case Report
A 12 year old girl presented to her pediatrician with a palpable nontender nodule on her left side of the neck. Clinical examination revealed an afebrile child with a palpable soft mobile nodule in the submandibular area below the mandibular angle. The laboratory tests results were normal. The patient was then referred to radiology department for ultrasound evalulation of the palpable lump. The ultrasound examination was performed with a 5-14 MHz high frequency linear array transducer (Siemens S2000, Siemens Healthcare, Erlangen, Germany) with the patient's neck slightly extended. A 37x20x10.5 mm sized well defined, hypoechoic lesion with punctate and linear echogenic foci was detected sonographically laterally to the left submandibular gland. The lesion was molding over the carotid vessels without invading or displacing them. It had a fingerlike projection insinuating between the left common carotid artery and internal jugular vein (fig 1a, b) . In a suprasternal approach, it could be clearly seen that the lesion had the same echostructure with the native thymus (fig 1c) . The initial impression for the diagnosis of the cervical mass was ECT. To verify the diagnosis and to demonstrate any possible additional ectopic thymic tissue along both sides of the neck, MRI (Siemens Avanto, Siemens, Erlangen, Germany) was performed. The mass adjacent to the submandibular gland was isointense to muscle on T1 and hyperintense on T2 weighted sequences. After an intravenous Gadolinium injection, it showed moderate enhancement ( fig 2) . The signal intensity characteristic and enhancement after contrast was the same with the native thymus in the superior mediastinum.
The fine needle aspiration biopsy (FNAB) performed under ultrasound guidance with 27 gauge needle demonstrated groups of small lymphocytes. Ectopic cervical thymus was diagnosed in accordance with the imaging and cytopathological findings. There was no complication after the FNAB. The decision for follow up was considered.
Discussions
ECT results from migrational defects during thymic embryogenesis. The thymus is a paired organ that is recognizable early in the 6th week of fetal life. The thymus is embryologically derived from the ventral wings of the third pharyngeal pouch on each side. During the eighth week, each thymic primordium elongates caudally and medially and forms the thymopharyngeal duct. As the primordial thymus descents into its ultimate position into the anterior superior mediastinum, the upper end of the thymus is drawn out and eventually disappears. The remaining endodermal epithelium degenerates into the concentric thymic corpuscules of Hassall. By the third embryological month, the thymus develops a cortex and a medulla [1, 2] . Ectopic thymic tissue can be found anywhere along the thymopharyngeal duct.
ECT has been described infrequently in pediatric literature. The theories explaining the ECT include hyperplasia of undescendent or sequestrated thymic remnants and persistance of thymopharyngeal duct. It can present clinically as a cervical mass that can be solid, cystic or mixed. It is believed that cystic ECT occurs as a result of cystic degeneration of Hassall's corpuscles or a glandular duct epithelium in cervical thymic remnants [2, 3] .
ECT is an an uncommon cause of pediatric neck mass and usually detected incidentally. However, the prevalence of ECT with the clinically occult cases is higher than as thought according to a study reporting the occurrence of ECT in 21% to 31% of children at autopsy [4] . The differential diagnosis of a neck mass in the pediat- ric age group is extensive and includes more common causes such as thyroglossal duct cyst, branchial cleft cyst, sternocleidomastoid fibroma, tumors arising from thyroid and parathyroid, cervical lymphadenopaties, vascular tumors, benign and malignant tumors [5] .
Ultrasound is the most direct and practical modality for the diagnosis of ECT. The increased resolution with the improvement of transducer technology, lack of ionizing radiation and the relatively short examination time makes ultrasound as the initial advantageous modality in imaging of the neck of the pediatric population. Familiarity with the ultrasound appearance is useful in the diagnosis of ECT and preventing unnecessary surgeries [6, 7] . Sonographic appearance of the normal thymus is described as a well defined homogenous, hypoechoic mass with multiple echogenic structures and internal echogenicities [8] [9] [10] [11] [12] [13] . In an ultrasound-pathology correlation study of intrathyroid anatomy, the echogenic linear structures within the thymus represent connective tissue septa and blood vessels in the septa [9] . This characteristic echostructure of a cervical mass is a clue to the diagnosis of ECT.
MRI with its superior soft tissue contrast provides significant information about the nature of the cervical mass. On MRI, ectopic thymus is homogenous, isointense, or slightly hyperintense compared with muscle on T1 weighted images, and hyperintense on T2 weighted images. The signal intensities of ECT is strikingly similar to these of the normal located thymus. MRI has been shown to be an excellent modality in the visualization of any remaining thymic tissue between the predominant ectopic thymus and mediastinal thymus anywhere along the thymopharyngeal duct [14] . The morphological features of ECT are common on US and MRI. These masses often have an angulated configuration and mould over adjacent structures without invading and displacing them.
In the literature, in nearly all children with ECT, the lesion was diagnosed with excision. In recent literature however, there has been a diagnostic algorithm shift from surgery or biopsy to radiological imaging findings only [15, 16] . Although malignant transformation in ECT has been reported in rare cases, there is no convincing evidence of it. In 1954, Pirkey reported a case of thymoma arising in a ECT, which was of epithelial origin and not metastatic [17] . In a review of 32 cases of ECT compiled by Lewis, malignant cells have been reported in a tracheal mass in a 58 year-old female [18] . Additionally, there are no data indicating that the incidence of malignant transformation of ECT is any greater than in normal thymic tissue. According to this knowledge and to only one published thymoma case in childhood with no metastasis, and due to the natural involution process of ectopic thymus that begins at puberty, it is acceptable not to take a biopsy or surgically remove ectopic thymic tissue in the neck.
Han et al claimed that it is possible to diagnose ECT with US alone and there is no need for surgical excision [6] . In their case report and literature review, Zielke et al conclude that ECT can be confirmed with US and the overall geographic distribution can be nicely demonstrated with MR imaging. Their suggestion for an asymptomatic cervical mass in a child incidentally found along the path of thymic descent with US and MR imaging features of ECT, is that there is no need for biopsy or surgical removal [11] .
In conclusion, ectopic cervical thymus is a rare cause of pediatric neck mass. Ultrasound and MRI, with the imaging findings of the mass along the thymopharyngeal tract similar to the native thymus, and fine needle aspiration allow the diagnosis to be made. ECT can be followed up conservatively, except in symptomatic cases with tracheal compression, histologically confirmed neoplasia, and in patients with inconclusive FNA diagnosis.
